ALT- 195 CON 
(A612 CI) 



CONFIGURATION AND/OR RECONFIGURATION 
OF INTEGRATED CIRCUIT DEVICES 
THAT INCLUDE PROGRAMMABLE LOGIC 
AND MICROPROCESSOR CIRCUITRY 

5 Cross Reference to Related Applications 

This is a continuation of United States 
Patent Application No. 09/879,303, filed June 12, 2001, 

now U.S. Patent No. , which claims the benefit 

of United States provisional patent application 
10 No. 60/211,094, filed June 12, 2000, which is hereby 
incorporated by reference herein in its entirety. 

Background of the Invention 

This invention relates to integrated circuit 
devices, and more particularly to integrated circuit 
devices that include both programmable logic and 
microprocessor circuitry or capabilities. 

Programmable logic integrated circuit devices 
are well known, as is shown, for example, by Jefferson 
et al. U.S. patent 6,215,326. Consideration is now 
being given to various ways of combining programmable 
logic circuitry, microprocessor- type circuitry, and 
possibly other types of circuitry on a single 
integrated circuit to provide even more powerful 
devices . 
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Summary of the Invention 

In one aspect of the present invention, an 
integrated circuit includes programmable logic 
circuitry and circuitry configured to initiate a 
5 connection between the integrated circuit and an 
external source of data for configuring the 
programmable logic circuitry. The circuitry that is in 
addition to the programmable logic circuitry may 
include processor circuitry, external signaling 

10 circuitry, non-volatile memory circuitry, re-writable 
memory circuitry, and interconnection bus circuitry. 
In addition to other possible uses, some or all of the 
circuitry on the integrated circuit that is in addition 
to the programmable logic circuitry is typically used 

is to control at least some aspects of configuration of 
the programmable logic circuitry. The same may 
additionally or alternatively be true for subsequent 
reconfiguration of the programmable logic circuitry, 
assuming that the programmable logic circuitry is 

20 reconf igurable . The programmable logic circuitry 

itself may be used as a temporary communications port 
for allowing the integrated circuit to receive the data 
that will later be used to further configure or 
reconfigure the programmable logic circuitry. 

25 In another aspect of the invention, methods 

of operating integrated circuits of the type described 
above are provided. In particular, the operating 
methods of the invention are for configuring and/or 
reconfiguring the programmable logic circuitry of the 

30 above-mentioned integrated circuits. For example, when 
the integrated circuit is started, the processor 
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circuitry may be booted up and may then use the 
external signaling circuitry to bring in data for use 
in configuring the programmable logic circuitry. This 
configuration data may need buffering and/or other 
5 processing such as decompression and/or decryption. 
The processor circuitry may control such operations as 
temporarily storing the data in memory circuitry on the 
integrated circuit, decompressing and/or decrypting the 
data, and then using the data to configure the 

10 programmable logic circuitry. An initial configuration 
of the programmable logic circuitry may enable that 
circuitry to at least temporarily operate as more 
sophisticated external signaling circuitry, via which 
other configuration data can be brought into the 

15 integrated circuit. This other configuration data can 
then be used to further configure or reconfigure the 
programmable logic circuitry. Assuming that the 
programmable logic circuitry is reconf igurable, 
procedures similar to those described above can be used 

20 to reconfigure the programmable logic circuitry 
whenever desired. 

Further features of the invention, its nature 
and various advantages will be more apparent from the 
accompanying drawings and the following detailed 

25 description. 

Brief Description of the Drawings 

FIG. 1 is a simplified block diagram of an 
illustrative embodiment of circuitry constructed in 
accordance with the invention. 
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FIG. 2 is a simplified block diagram showing 
an illustrative configuration of use of the FIG. 1 
circuitry with other circuitry in accordance with the 
invention. 

5 FIG. 3 is a simplified block diagram showing 

another illustrative configuration of use of the FIG. 1 
circuitry with other circuitry in accordance with the 
invention. 

FIG. 4 is a simplified block diagram showing 
10 still another illustrative configuration of use of 
circuitry of the general type shown in FIG. 1 with 
other circuitry in accordance with the invention. 

FIG. 5 is a simplified block diagram of an 
illustrative system employing an integrated circuit in 
is accordance with the invention. 

Detailed Description 

An illustrative embodiment of an integrated 
circuit device (" IC") 10 constructed in accordance with 
the invention is shown in FIG. 1. IC 10 includes 

20 microprocessor circuitry 20, universal asynchronous 
receiver/ transmitter ( " UART " ) circuitry 30, 
programmable logic ( " PLD " ) circuitry 40, non-volatile 
memory circuitry 50, re-writable memory circuitry 60, 
and configuration interface circuitry 70. The various 

25 portions of the circuitry on IC 10 are interconnected 
by system bus circuitry 80 on the IC. Configuration 
interface circuitry 70 (which can be per se 
conventional circuitry for applying configuration data 
to PLD 4 0 in the form required to cause that data to 

30 configure the PLD) may have additional connections 90 
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to PLD 4 0 that are dedicated to applying PLD- 
configuring signals to the PLD. 

It will be understood that FIG . 1 is quite 
simplified. For example, the details of each of 
5 circuit portions 20, 30, 40, 50, 60, 70, 80, and 90 are 
not shown because they can be individually well known 
to those skilled in the art. It may be helpful to 
mention, however, that although they are not shown 
separately in FIG. 1, input/output ("I/O") pins are 

10 included on IC 10 for use in making connections to 

external circuitry. For example, such I/O pins may be 
connected more or less directly to system bus 80, 
and/or I/O pins may be provided as part of external 
signaling circuitry 30 and/or PLD 40. It will also be 

15 understood that certain of the elements shown in FIG. 1 
as part of IC 10 may alternatively be provided in 
circuitry separate from IC 10. For example, non- 
volatile memory 5 0 may be provided on a separate 
integrated circuit device. However, at least most of 

20 the circuitry shown in FIG. 1 is preferably provided on 
IC 10. As still another illustration of variations 
within the scope of the invention, UART 3 0 is only one 
example of dedicated external signaling circuitry that 
can be provided on IC 10. If desired, UART 30 can be 

25 replaced by any other suitable communications port 

circuitry. As just one example of this, UART 30 can be 
replaced by per se conventional Ethernet media access 
controller ("MAC") circuitry. 

In very general terms, there are two ways 

30 that IC 10 can be configured and/or reconfigured in 

accordance with the invention. The first of these ways 
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may be referred to as the "hard- logic" way. The second 
way may be referred to as the "soft -logic" way. The 
hard-logic way will be described first. Then the soft- 
logic way will be described. 
5 In the hard- logic use of IC 10, UART 3 0 (or 

whatever other dedicated communications port circuitry 
is provided on IC 10) is the sole or at least the 
primary means by which IC 10 receives data for use in 
configuring and/or reconfiguring PLD 40. This version 

10 of use of IC 10 is therefore referred to as the hard- 
logic version because dedicated (i.e., hard-wired) 
communications port circuitry is used so extensively 
and possibly exclusively in PLD configuration and/or 
reconfiguration . 

15 In typical hard-logic mode operation, non- 

volatile memory 5 0 (whether on-board IC 10 as shown in 
FIG. 1 or separate from IC 10 as in one of the above- 
mentioned alternatives) stores the start-up or "boot" 
software required to at least initiate communication 

20 via UART 30. (As used herein, the term "software" 

refers not only to executable instructions, but also to 
data (e.g., data that some of the software instructions 
may need for execution or that some of the circuitry 
may need for desired operation) . The term "data" may 

25 overlap with the term "software, " and it is not 

intended that these terms have rigorously, mutually 
exclusive meanings.) If desired, the boot software in 
memory 50 may additionally be sufficient to more 
extensively manage communication via UART 3 0 and to 

30 manage configuration of PLD 40. Assuming the more 
extensive boot software case, when IC 10 is started, 
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the boot software from non-volatile memory 50 is loaded 
(as appropriate and via system bus 80) into any or all 
of processor or CPU 20, UART 30, and configuration 
interface 70. Under control of the boot software, UART 
5 3 0 makes a connection to any suitable and desired 
source of PLD configuration data (and possibly other 
data and/or software as well) . For example, this 
connection may be a relatively local and direct 
connection to one or more nearby devices and/or systems 

10 such as a memory device or a computer including a 
memory, or the connection may be a longer-distance 
modem- type connection via a telephone- type 
communication link to a more distant device or system. 
By way of further illustration, the connection made via 

15 UART 3 0 may be to an Internet website that will supply 
data for configuring PLD 40. Typically at least some 
addressing and/or switching is required to make the 
desired connection via UART 30. It is also typical 
that the connection made via UART 3 0 is to a selected 

20 one of any of several possible external data sources. 
Software and circuitry on IC 10 may be involved in 
making and/or effecting that selection. 

When UART 3 0 has made the desired connection, 
IC 10 receives data for configuring PLD 40 via that 

25 connection. Any of several methodologies may be 

employed for using the data to configure the PLD. For 
example, it may be possible to stream the data directly 
into PLD 40, possibly under the control of or via 
configuration interface 70. Alternatively, it may be 

30 necessary to first load the PLD configuration data into 
re-writable memory 60 acting as a buffer. Thereafter, 
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the configuration data may be transferred from memory 
60 to PLD 40, again possibly under the control of or 
via configuration interface 70. As still another 
possibility, the PLD configuration data may be 
5 encrypted and/or compressed, and it may first be loaded 
into memory 60 in the form in which it is received. 
Thereafter, CPU 2 0 may operate on the data to decrypt 
and/or decompress it for use in configuring PLD 40, 
once again possibly under the control of or via 

10 configuration interface 70. 

This last example is just one illustration of 
how CPU 2 0 may further cooperate with other elements on 
IC 10 to aid in configuring PLD 40. To do this CPU 20 
may be operating on part of the boot software from 

is non-volatile memory 50. Alternatively, the boot 
software from memory 50 may be more limited and 
generally only sufficient to enable CPU 20 to help 
UART 3 0 establish its initial communications link. 
CPU 2 0 may thereafter receive additional data and/or 

20 software via that communications link that helps the 
CPU further manage the PLD 40 configuration operation. 
For example, CPU 2 0 may receive variable decryption 
and/or decompression key data and/or software to help 
CPU 2 0 decrypt and/or decompress PLD 4 0 configuration 

25 data also received via the communications link. As 
another illustration, CPU 2 0 may receive data via an 
initial UART 3 0 communications link that helps or 
enables CPU 2 0 to manage UART 3 0 to establish another, 
different communications link, via which it is desired 

30 for IC 10 to receive data for configuring PLD 40. Any 
communications link established via UART 3 0 may also be 
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the means by which additional data and/or software is 
loaded into IC 10 for use during and/or control of 
post-PLD-conf iguration operations of the IC. For 
example, such additional data and/or software may be 
5 loaded into re-writable memory 60 and subsequently used 
and/or executed by CPU 20. 

After any desired data and/or software has 
been received via the UART 30 communications link, that 
link may be broken, or it may remain unbroken if 

10 desired. PLD 4 0 is configured using the PLD- 

configuring data that was received, and then "normal" 
(post-PLD-conf iguration) operation of IC 10 may begin. 
As still another alternative, during normal operation 
of IC 10, UART 3 0 may be used to provide one or more 

15 different communications links for use by or with the 
IC. 

If PLD 4 0 is reconf igurable and it is desired 
to reconfigure the PLD using this invention, then such 
reconfiguration may be initiated in any of several 

20 ways. For example, a real-time clock (which may be 
part of or associated with CPU 20) may trigger 
reconfiguration at predetermined real-time intervals. 
As another example, a particular event detected (e.g., 
by CPU 20 and/or PLD 40) may trigger a reconfiguration. 

25 As still another example, reconfiguration may be 

triggered by a signal received via UART 3 0 or one or 
more I/O pins of IC 10. 

When reconfiguration is triggered, the above- 
described boot software is again read from non-volatile 

30 memory 50 and used as described earlier in connection 
with configuration to produce a reconfiguration of 
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PLD 40. This may include causing UART 30 to again 
establish a communications link, or this step can be 
omitted if the desired communications link via UART 3 0 
is still intact. Any of the various options described 
5 earlier in connection with configuration are again 
options during reconfiguration. In particular, 
earlier-described tasks ancillary to configuration of 
PLD 4 0 may also be performed in conjunction with 
reconfiguration. Examples of such ancillary tasks 
10 include PLD configuration data buffering, 

decompression, and/or decryption. After PLD 40 has 
been reconfigured, post-PLD-conf iguration (i.e., 
"normal") operation of IC 10 may follow as described 
above in connection with initial configuration of the 

15 IC. 

As has been mentioned, UART 3 0 is just one 
example of the possible hard-wired, dedicated 
communications ports that may be included on IC 10 for 
use as described above in the hard- logic mode of 

20 operating the IC to configure and/or reconfigure 

PLD 40. A different type of hard-wired communications 
port (e.g., an Ethernet MAC) may be substituted for 
UART 30 or may be used in addition to UART 30. For 
example, if both UART 3 0 and a more sophisticated hard- 

25 wired communications port are provided on IC 10, 
UART 3 0 may be used to provide an initial external 
communications link. That link may then be used to 
enable IC 10 to receive data and/or software for 
enabling the more sophisticated, hard-wired 

30 communications port to operate and establish another 

external communications link. The PLD 40 configuration 
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data may then be received by IC 10 via this second 
communications 1 ink . 

Turning now to the soft -logic mode of 
operating IC 10 to configure and/or reconfigure PLD 40, 
5 PLD 40 itself is preliminarily configured as a 

communications port for use as at least the primary 
means by which IC 10 receives data for producing a 
"final" configuration or reconfiguration of the PLD. 
(In this case "final configuration or reconfiguration" 

10 just means a configuration that PLD 40 will have for 
post-configuration, normal operation. It does not 
necessarily rule out subsequent reconfiguration of 
PLD 40.) The data for preliminarily configuring PLD 40 
as a communications port may come from any of several 

15 sources. For example, it may be part of the boot 

software (as mentioned earlier in the discussion of the 
hard- logic mode of operation) from non- volatile 
memory 50. Alternatively, the boot software may enable 
UART 30 to make a connection to external circuitry, 

20 which then supplies to IC 10 the data for preliminarily 
configuring PLD 40 as a communications port. In either 
of the above cases, the preliminary configuration data 
may be streamed directly into PLD 40 (e.g., via 
configuration interface 70) or it may first require 

25 buffering, decompression, and/or decryption, which can 
be managed or performed by CPU 2 0 (with temporary 
storage of the data in re -writable memory 60) as was 
described above for the hard-logic mode. In this way 
PLD 40 is preliminarily configured as any desired type 

30 of communications port. As just one example, PLD 40 
may be configured as an Ethernet MAC. 
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After PLD 40 has thus been preliminarily 
configured as a communications port, IC 10 uses that 
port to establish a communications link to an external 
source of data for producing a final configuration of 
5 PLD 40. This communications link may be any type of 
link that preliminarily configured PLD 4 0 is capable of 
making. For example, the communications link may be a 
local or remote link, and it may be established by 
PLD 40 operating wholly or partly under the control of 

10 CPU 20. The software that CPU 20 operates on at this 
time may be part of the above-mentioned boot software, 
or it may have been received via UART 3 0 with the data 
for preliminarily configuring PLD 40. As a specific 
illustration of the type of communications link that 

15 PLD 4 0 may establish, this communications link may be 
to an Internet website that is capable of supplying 
data for giving PLD 40 its final configuration. 

When the desired communications link has been 
established via PLD 40, IC 10 receives new 

20 configuration data for PLD 40 via that link. So as not 
to interfere with the PLD 40 communications link, the 
new configuration data is preferably not immediately 
used by the PLD. Instead, PLD 40 preferably passes the 
new configuration data on to re-writable memory 60. 

25 Thus, as for other PLD configuration data described 

earlier, the new configuration data may be received by 
IC 10 in compressed and/or encrypted form. 

After all desired new configuration data has 
been received and stored in re-writable memory 60, 

30 IC 10 can begin to use that data to give PLD 40 its 

desired new configuration. This operation is typically 
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controlled by CPU 2 0 and may take any of several forms. 
For example, if the new configuration data in memory 60 
has suitable form, it may be streamed directly into 
PLD 40 (typically via configuration interface 70) . 
5 Alternatively, if the new configuration data in memory 
60 requires decompression and/or decryption, that may 
be performed by CPU 20 as the data is retrieved from 
memory 6 0 and sent to PLD 4 0 (e.g., via configuration 
interface 70) . Reconfiguring PLD 40 using the new 

10 configuration data typically wipes out the preliminary 
configuration of PLD 4 0 as a communications port. (It 
will be appreciated, however, that the new 
configuration data for PLD 4 0 can (if desired) include 
communications port data that again gives PLD 4 0 

is communications port capabilities, typically combined 
with other programmable logic capabilities.) IC 10 is 
now ready for what is elsewhere referred to herein as 
post-configuration, normal operation and use. 

From the foregoing it will be better 

20 understood and appreciated why this mode of operation 
is referred to as the soft- logic mode. It is because 
PLD 4 0 itself is the primary means by which IC 10 
receives the data required for configuring the PLD (at 
least to its final configuration). Dedicated (i.e., 

25 hard-wired) communications circuitry on IC 10 is not 
the primary means of communicating PLD configuration 
data to the IC. Instead, configurable or "soft" 
circuitry (i.e., PLD 40) is the primary PLD 
configuration data communication pathway. After the 

30 desired PLD configuration data has been received via 
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that pathway, that pathway may be effectively erased by 
giving PLD 40 the desired new configuration. 

Because in at least the soft-logic version 
PLD 40 is necessarily reconf igurable (i.e., from the 
5 preliminary to the final configuration) , the invention 
can additionally or alternatively be used to still 
further reconfigure PLD 40 (e.g., from one final 
configuration to another, different final 
configuration) . This can be done as will now be 
10 described. 

Reconfiguration may be triggered or initiated 
by any of the circumstances or in any of the ways that 
are described above in connection with reconfiguration 
in the hard- logic mode. If the starting final 

is configuration of PLD 4 0 includes communications port 
capabilities, those capabilities may be used to 
establish or employ an external communications link to 
an external source of new PLD 40 configuration data. 
Then (in what can be essentially a repetition of what 

20 is described earlier) that link is used to allow IC 10 
to receive and store in re -writable memory 6 0 the new 
configuration data. After the new configuration data 
has been received, it is used to reconfigure PLD 40. 
CPU 2 0 may be involved (as described earlier) in 

25 controlling or otherwise assisting in these operations. 
When PLD 40 is thus newly reconfigured, IC 10 may 
revert to post -configuration, normal operation making 
use of the new PLD 40 configuration. 

If prior to a requirement for reconfiguring 

30 PLD 40, the PLD does not already have appropriate 

communications port capabilities, the PLD must first be 
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reconfigured to give it such capabilities. This can be 
done in any of several ways (like the ways described 
earlier for preliminarily configuring PLD 40 as a 
communications port) . For example, communications port 
5 configuration data can come from non-volatile 

memory 50, or it can be received by IC 10 from an 
external source via UART 30. These operations can be 
controlled by CPU 20, and (as has been said) can 
include such earlier-described features as use of re- 

10 writable memory 60 and configuration interface 70, 
configuration data decompression, configuration data 
decryption, etc. 

When PLD 4 0 has been configured as a 
communications port, it can be used to establish a 

15 communications link to an external source of new 
configuration data for PLD 40. This is again a 
repetition of what is described earlier and therefore 
typically includes initial receipt and temporary 
storage of the new configuration data by re-writable 

20 memory 60. Also as stated earlier, control by CPU 20 
may be employed. 

When the desired new configuration data has 
been received by IC 10 and stored in memory 60, the IC 
is ready to use that data to reconfigure PLD 40. This 

25 can again be done as described earlier (e.g., under 
control of CPU 2 0 via configuration interface 70 and 
may involve configuration data decompression and/or 
decryption) . This operation wipes out the temporary 
configuration of PLD 40 as a communications port 

3 0 (although, again, the new final configuration of PLD 4 0 
may include communications port capabilities) . After 
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PLD 40 has thus been reconfigured, IC 10 may again 
return to post-configuration, normal operation, making 
use of PLD 40 with its new configuration. 

For completeness, FIG. 2 shows IC 10 again in 
5 its hard- logic mode of operation. Dotted line 110 

represents the above -described external communications 
link via UART 3 0 to an external source 12 0a of 
configuration data for PLD 40. Communications link 110 
(and other generally similar external communications 

10 links in other FIGS.) is shown in dotted line form to 
indicate that it may only be established when needed. 
FIG. 2 also shows that other external sources 12 0b, 
120c, etc., of PLD 40 configuration data may be 
provided, and communications link 110 may be 

15 alternatively established to any of those sources at 
various times. Thus communications link 110 is 
typically an addressable and/or switchable 
communications link to any selectable one of a 
plurality of possible sources 120. As has been said, 

20 data and software in IC 10 may be used by the IC 

(especially by CPU 20) to control how communications 
link 110 is routed and which . source 120 of 
configuration data is selected for use. 

FIG. 3 is similar to FIG. 2 but illustrates 

25 IC 10 in a soft-logic mode of operation. Dotted 
line 130 represents the above-described external 
communications link via PLD 4 0 to an external 
source 140a of configuration data for PLD 40. 
Communications link 130 (like link 110 in FIG. 2) is 

30 shown in dotted line form to indicate that it may only 
be established when needed. FIG. 3 also shows that 
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other external sources 140b, 140c, etc., of 
configuration data for PLD 4 0 may be provided, and 
communications link 13 0 may be alternatively 
established to any of these sources at various times. 
5 As has been said, data and software in IC 10 may be 
used by the IC (especially by CPU 20) to control how 
communications link 130 is routed (e.g., using 
addressing and/or switching) and which source 140 of 
configuration data is selected for use. 

10 FIG. 4 is similar to FIG. 3 and further 

illustrates a soft-logic mode of operation of IC 10. 
FIG. 4 shows that UART 3 0 (or whatever other hard- wired 
communications port circuitry is provided on IC 10) can 
be used to establish a communications link 150 to any 

is of several sources 160a, 160b, etc., of data for 
preliminarily configuring PLD 4 0 as a further 
communications port. After PLD 40 has thus been 
preliminarily configured, PLD 40 can be used to 
establish communications link 170 to any of several 

20 sources 180a, 180b, etc., of data for use in giving 
PLD 40 its final configuration. FIG. 4 also 
illustrates the point that non-volatile memory 50 can 
be circuitry separate from IC 10. 

FIG. 5 illustrates an IC 10 of this invention 

25 in a data processing system 302. Data processing 
system 3 02 may include one or more of the following 
components: a processor 3 04; memory 3 06; I/O circuitry 
308; and peripheral devices 310. These components are 
coupled together by a system bus 32 0 and are populated 

30 on a circuit board 33 0 which is contained in an end- 
user system 340. 
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System 3 02 can be used in a wide variety of 
applications, such as computer networking, data 
networking, instrumentation, video processing, digital 
signal processing, or any other application where the 
5 advantage of using programmable or reprogrammable logic 
is desirable. IC 10 can be used to perform a variety 
of different logic functions. For example, IC 10 can 
be configured as a processor or controller that works 
in cooperation with processor 304. IC 10 may also be 

10 used as an arbiter for arbitrating access to a shared 
resource in system 3 02. In yet another example, IC 10 
can be configured as an interface between processor 3 04 
and one of the other components in system 302. It 
should be noted that system 3 02 is only exemplary, and 

15 that the true scope and spirit of the invention should 
be indicated by the following claims. 

FIG. 5 also shows that sources 220a, 220b, 
and 220c of data for giving the PLD portion of IC 10 a 
preliminary and/or final configuration can be located 

20 in any or all of several places relative to system 302. 
For example, such source (s) 220a can be located on 
printed circuit board 330. Alternatively or 
additionally, such source (s) 220b can be located off 
printed circuit board 330 but still within end-user 

25 system 340. As still another alternative or addition, 
source (s) 220c can be located outside end-user 
system 340 and even remotely from that system, if 
desired. IC 10 can make communications links 210a, 
210b, and/or 210c to any of sources 220 as described 

30 earlier for communications links such as 110, 130, 150, 
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and/or 170. IC 10 in FIG. 5 can be operated in either 
the hard- logic or soft -logic modes. 

It will be understood that the foregoing is 
only illustrative of the principles of the invention, 
5 and that various modifications can be made by those 

skilled in the art without departing from the scope and 
spirit of the invention. For example, UART 3 0 is only 
one illustration of the type of hard-wired 
communications port that can be provided on IC 10. As 

10 another example of possible modifications, an Ethernet 
MAC is only one illustration of the type of 
communications port that the PLD portion of IC 10 can 
be configured to function as in soft-logic mode. In 
addition to providing PLD configuring data, any of 

15 external sources like 120, 140, 160, 180, or 220 can 

provide software or other data usable by other portions 
of IC 10. For example, this additional software and/or 
data may help operate the processor portion 2 0 of 
IC 10. As an even more specific example, this software 

20 and/or data may be used in decompressing and/or 
decrypting the PLD configuration data. 

Commonly assigned, concurrently filed U.S. 

patent application No. (Docket 

No. 174/196) shows that ICs like IC 10 can have more 

25 than one independently configurable and operable PLD 
portion or region. All the principles of the present 
invention are equally applicable to ICs of the type 
shown in that reference (which is hereby incorporated 
by reference herein in its entirety) . 

30 An alternative term for "configuring" a PLD 

is "programming" the PLD, and hence " reprogramming" is 
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an alternative term for "reconfiguring." Although the 
term "reconfiguring" a PLD is sometimes used herein to 
refer to situations in which the configuration of an 
already- configured PLD is changed, the different terms 
5 "configuration" and "reconfiguration" are used for the 
most part just to help the reader appreciate that a 
sequence of events may have occurred. Technically, 
reconfiguration may involve few or no differences from 
configuration, and so reconfiguration may also be 
10 referred to as configuration if a sequence of 

configuration events is of no importance. The word 
"supply" is sometimes used as an alternative to the 
word "source" (as in "data source" or "data supply"). 



